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Abstract (Basic) : EP 1128216 A2 

NOVELTY - A pair of linear motors apply thrust to the Y-direction 
stage (3) . A control section moves the stage such that the moments 
acting on the stage about the centroid, are balanced by the applied 
thrust . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(a) precision positioning apparatus; and 

(b) stage control assembly. 

USE - For aligner used in lithography process in manufacture of 
semiconductor element, liquid crystal display element, thin film 
magnetic head. Also for machine tool used for machining of workpieces 
and precision mechanical equipment such as measuring device. 

ADVANTAGE - Since the moments acted on the stage about its centroid 
are balanced by the applied thrust, the stage traveling direction is 
not deflected to a yawing direction. 

DESCRIPTION OF DRAWING (S) - The drawing shows state of centroid 
position of whole stage device before and after movement of Y-direction 
stage. 
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will not deflect in the yawing direction. 



(57) Abstract: COPYRIGHT: (C)2001 , JPO 

PROBLEM TO BE SOLVED: To accurately move a 
positioning object to a target position by 
preventing deflection in a yawing direction which is 
to be caused by the displacement of the centers of 
gravity of the positioning object and a stage. 

SOLUTION: In a state in which a wafer stage 4 is not 
positioned in the central part in a moving range in 
Y direction, difference is imparted to thrusts, Fa, 
Fb to be supplied to a Y-direction stage 3 from a 
pair of linear motors 5a, 5b, and moments Ma, Mb 
about the center of gravity of the Y direction stage 
3, which are generated by the thrusts Fa, Fb, are 
made to cancel with each other. In this state, the 
Y-direction state 3 is moved in X-direction. The 
moments Ma, Mb around the center of gravity which 
are generated by the thrusts, Fa, Fb cancel each 
other, and the thrusts Fa, Fb do not act as the 
torque of the Y-direction stage 3, so that the stage 
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z<Dfztb, YjjftXT-i/Stn&bmvia*. y~r^e 

-*5a, 5 b^e>ftj&S*L5*8*F a, Fb^ilf 
*UCY;frfa*x— i^3«)fi'C,^fey —T*—9 5 a, 5 

hMa, MbWfflt6 0 

[0 0 4 2] irt\ «yjFa, FbfiUV^CH-T'fc 10 
*K SBULa, L b fcSl^Bl--CfcSr. bfrh, 

Y^r-^a^KCTity ~r*— * 5 a , 5 

b ttS^ (CR*HW f cffig LT^5Cfca>e>, Y * ft * x 
-v? 3 Ol^H 9 fclo^T^E— * VhMa, Mb fctZl^ 

MbttSVSCfl-feMU-frV\ jf*F a, Fbm^ 
Fa=FXLb/ (La+Lb) 
Fb = FXLa/ (La+Lb) 
(^J:t9^mLfcti^F a, Fb«r«£i-S<fc5IC % !i ~ 20 
7^5a, 5 b £mmLXYjjft*T-i>3$:Xjj 

* t 1 - 3 £ S Wttll* S-fr 6 fci()i;jfc54i* 

[0 0 4 4] ^ttlCioT, Y#fi*x-^3U:«*S£ 
ft£*t*Fa, FbCiot, Y*[fi]^f-v?3iOl.t 
HDCtCS^yhMa, M b <D*# £ 
— iC#5 0 Lfc^oT, ^e-^FMa, Mb filiate 
iT*>iHL*V\ tt*Fa, F b^Y^faX^-v^cOiE] 
C*i:Lt^fflt5^t^<, Y^ffij^x-^3^3 30 

[0045] i5(t iia^x-^sn^oatHstn 

co Y *rt * x - ^o#fj*r« tcfc it 5 ttffi Sr^-f H t? fo 
£o y ^T^e — ^ 5 a , 5bO|Jf 5 1a, 51b 
fi, Y^f|p]^7-^3(D$!!)^{uYj[flIXf'-v ? 3 
9tflt<bftT^3*T!l^5 2 a, 5 2bHS^Ra, 
Rb4rg(t5 0 ^COK^/Ra, R b f± x Y^fi^-v* 
3 0»»^*5*t5»*ffifit4:*SttL^»^ 
Ra=-Fa 

Rb=-Fb 40 

[0 0 4 6] ^f-^tlOTU H 1 {CTFLfccfc 5 

a, 5bOl^5 1a, 5 1b^ Bfefi£ 1 OiiEM 
*3^TWratt6a, 6b{aotYjfS|^r-^3 

X s=JJ (F (t) /M) • d t 2 
X s • M= JJ F ( t) d t 2 
t>#*9 % !)^7^5a(01Sf5 1a^itX 
a @^ 5 1 a £>fCl;£M a fc L~C\ ±ES 1 50 
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7-^3 0015*1: LTfftB-*- 5 Y^x 

[0 0 4 3] * fc, ±EO 106-109 Ofea^J: 
9* ^7-^11 OOSJWSI5 2 Of*, ^^/n^x-v 5 
4^Y*^^K«SHO**^fflBLT^4v^li^ 
Y*-|^^r-^3*X*lPj^»»$*5*frfctt, -*f 
CO y ^r^e-^ 5 a , 5b?)^YM^f-^3« 
t§»Fa, Fb^lClS^X., ti*Fa, Fb 
\Z£ SY^^T-i? 3 <D&>bffiQ<D*r—* V hMa, 
M b &KW£tt*>ffl L^ 0 £ KteZ X 5 K LT Y^f 

tt, ^#:l&/±iirv-t>-2 2(dJ:5^^/^7 L '-^4<7)Y^ 

f^^iSffiii^(t6ffia^as^tc£<5^rY^ 

«ri>e>y~T^— *5 a, 5 b£T-<DSggfLa, Lb5: 

• • • Si 

• • - ^2 

^ot, y^-^5a, 5b(Oi^5 1a, 5 1 
bl^KARa, Rba«flFJHLfc»*fc % R£M£l±£@ 
S^5 1a, 5 1b^Y^^7-^3ig»j(3a 

[0 0 4 7] rCQj;?^ Xf-^glim Yaffil 

^7-^3(DM(a^g^[:J:otiI^iMi£ 
^5 la, 5 l b^Sbi-5J:5tcLTv^5fc^, ±E 

1 0 6~ 1 0 8©tell:<t 9 y ;nT^-^ 5 a , 5btf> 
B^5 1a, 5 1 blC»*S*tSOK**SfPfflLfc 
^Clfi, !)^-^5a, 5b^@^f5 la, 5 

1 b ©a'CHftlljflsjElif 5 r itcj;^ YM^f-v? 

3 0»»lW«(C*5V^T, ^7-^gI10 4MWi 

[0 0 4 8] Y*|6]77- 3 WlWMJi 5 y =7*- 
^5 a, 5 bOP^PS^^^gjc-gcLT^^V^^iC 

f*. ©J»§P2 otty -r-*— * 5 a, 5bic±fssi, 

2K£oT«ttJLfcf£*F a, Fb^4^, El 5 
(A) iC^i-iplC, Y^^7-^3^)l«tGs 
ri>e>y~T^e-*5a, 5 b*-C<D8B8La, LbJ)S, 
La<Lbt*fe5i^(iFa>Fbt'fc^ R a > R 
bt*5o Z.(D£ibb^ V ~T^~9 5 a , 5bfl>-t*L-t # 
JxttY*!**^— i^3^gl^{C*D^T(l5 (B) fc* 

[0 0 4 9] rcD^ Y*fi^7-^3(0»BtXs 
ti, Y*[6]^7-v?30fi4:MtLt, 



• • -S3 

i£3 
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Xa=ff (F (t) /Ma) ■ d t 2 
= (Lb/L) • (M/Ma) • 
"C**f9, ^7^-^5bO|£f5 1b^itX 
btt, 1 bcoffi^Mb fc LT, ±!ga:2SD 5 

Xb=jJ (F (t) /Mb) . d t 2 
= (La/L) ■ (M/Mb) 

[0 0 5 0] ~CT\ 
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X s 
5£3 XV 



X s 



• • - S5 

y nit 



Ma =Mb=M/2 d:{K^L7t^ 
Xa =2Xs • (Lb/L) 
Xb = 2Xs • (La/L) 
(Xa+Xb) /2 = Xs • { (Lb/L) + (La/L) } 
= X s 

±9, El 5 (B) (C^-Tct Y*^f-^30I 
iHMG s n <7>R*H»JlC|£fti;X s fc L/tfcgfC 

[0 0 5 1] ?fc x Y*rpj^r"^3©#»^J: 

otB6*5 1a, Sibil 

*x s tmczmtztf, tRttw\z& 

l\, L/c^oT, Y^^f-^SMIJfSla, 20 
X a = (M/Ma ) - (Lb/L) • 
Xb= (M/Mb) - (La/L) • 

sOJS^^r (0, La) tU la, 5 1 b CO 

l«!Ga, Gb(Omm*: (0, 0) , ( 0 , L) t 
X=0 

Ma • Y+M (Y — La) + Mb (Y — L) =0 

Y = (M • La 4-Mb • L ) / (M + Ma +Mb) • • - S9 

30 Ma (X-Xa) + M (X+Xs) +Mb 



5 1b OS'WigG 



5 1 bco^SKd J: or ^r-^gll 0£teicfi|®i££ 

[0 0 5 2] Ma=Mb=M/2<!:S^L^^i 
a, B*^ 5 1a, 51b ^flfX a , X b fi % Y* 
ffil^f-^3(0»»lS:Xsi:tt, ±85S;4, 5 <£ 
9, 



X s • ■ • 5£6 

X s • • - 5£7 

« (X, Y) t-FZk, X^fp](COV>T. 

■ • • S8 



[0 0 5 3] »fta*C*JJt*Y*|fil^x-^3 0 

litiGsOUtt (Xs, La), H5^F5 
la, 5lbOl«iGa, Gb£>ffi«fi (-Xa, 
0) , (-Xb, L) T?*t:iW*5. C 

v^Sil 0±fc<DMb&1tG<Dm9& (X, Y) 

X=0 

Ma -Y+M (Y-La) + Mb (Y-L) =0 

Y= (M • La+Mb • L) / (M + Ma+Mb) 



(X-Xb) 



= 0 

(M + Ma+Mb) X-M - X s (Lb/L) — M * X 
s (L a /L) + M • X s = 0 
4:4 0. ZtlX^O, X*fS]tdo^T, 



• • -Sio 



sti 1 



i45. 

[0 0 5 4] wCO^S, 5fc8fi3;i 0 £*?L< , 5£9tt 

ftiiG<offi«f±»M(osfrs^fc^T«{k-frr, y^x 

r-^3Xtl t Ht-T"5 la, 5 1 btimW}-f6Zk{z£ 
[0 0 5 5] 



50 



[0 0 5 6] (1) XT-i/<D&®mcXT-*J<Dm>bm 

[0 0 5 7] (2) ®Wil5fa\z%&lr%ftfaKte\lr%XT 



( 8 ) 



13 



[0 0 5 8 ] (3) ^^-^oa*Wt«^»»*I^|fciISS 
■T 5 O * .Wcfitsr 5 ttffi V* =r - v> Sr^» £ * 5 

fMUfrfitf* 3 — f ^^*rt»cflilftJ-r 5 ^ 4: SrBSifc LTfi 

So 

[0059] (4) ^x-^fi^wacK^fe— *r^y ~r 

ft* y -T-=E~*Oif;?7 F a RtfF b ^»ffi-T5 CI t 
[0 0 6 0] (5) XT-i?<D&Wijjfa\z.£:&-tZJjfa\z 

[0 0 6 1 ] (6) fitft:^^^Sj^^(/^f- 
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[0062] (7) ^T-^tc*6*t«tj»-rsy=r*- 

[HI] CO»MoSI*ffl?tB^«S^7 t --^lto«rt 

[0 2] iE^x-^SIloSiiSr^i-ISrffiia-Cfcao 
[Si 3] ±E^f-^»tO«mi«oM«:/Tt^c y 

[B4] ±E^x-^3Sll(oa»ffl^ibMt5»a#IIB<o 

[[§5] ifa^x-^g^frcofi/WigcoY^rS]^^ 

1 -Bfcfi^ (^*) 

2-X#[S];*7 L — v> 

3 -Y^Xf-^ 

4 - i7XAXf-^ 

5a, 5b, 7a, 7b-!i^7^-^ 
51a, 51b, 71a, 71b -B^F 
52a, 52b, 72a, 72b -pTSHP 
6 a, 6 b-#-f hW 

1 0-*r-- 5>S6« 

2 0-©J^SB 

2 1 -ftjffllsltt 

2 2-^&lttHir>^ 

2 3-2 6-y~T^-^I*i]|E]g& 



[(32] 



51 a 52a \ 4 (72b) 71b 52b 51b 



7b 



5b 
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F ^ — 3C048 BC02 DD06 DD26 EE06 EE10 
5F046 AA23 CC01 CC03 CC16 CC17 

DA07 DB05 DC10 
5H303 AA06 BB02 BB07 BB12 CC03 

CC08 DD04 EE03 GG13 JJ05 

KK02 LL03 
5K540 AA01 AA06 AA10 BB07 EE02 

FAOl 



